Background: Determinants of hypertension diagnosis and/or awareness and control among older adults are understudied in Albania, a former communist country in South Eastern Europe, which is experiencing rapid demographic, socioeconomic and epidemiological transition. This paper examines the association of individual, interpersonal, organizational and community factors with hypertension awareness and control among older adults in Tirana, the Albanian capital. Methods: Using 2012 International Mobility in Aging Study data on older adults from Albania's capital city (n = 393) and the socioecological model as a conceptual framework, multinomial regression models identified factors associated with controlled, uncontrolled and undiagnosed hypertension. Results: For hypertension, 17.3% participants had none, 23.4% were controlled, 48.4% were uncontrolled and 10.9% were undiagnosed/unaware. Compared to those with controlled hypertension, in multivariable models, a high level of friend support was negatively associated with uncontrolled (OR: 0.4; 95% CI: 0.2-0.9) and undiagnosed (OR: 0.2; 95% CI: 0.1-0.6) hypertension. A high level of perceived neighbourhood safety was negatively associated with uncontrolled (OR: 0.6; 95% CI: 0.3-1.0) and undiagnosed (OR: 0.4; 95% CI: 0.2-1.0) hypertension. Compared to those with no hypertension, children's social support was positively associated with uncontrolled (OR: 2.2; 95% CI: 1.1-4.3) and undiagnosed (OR: 3.6; 95% CI: 1.3-9.6) hypertension. Conclusion: This study provides new insights about distinct risk factors for inadequate hypertension management in Albania. It highlights the importance of community-level factors (safety) and interpersonal factors (family and friend ties) to hypertension diagnosis/ awareness and control, which may provide novel intervention opportunities for hypertension programs. 
Introduction
N on-communicable diseases (NCDs) account for 89% of deaths in Albania; cardiovascular diseases (CVD) alone account for 59% of total mortality. 1 Albania, historically the most isolated former communist country in the Western Balkans, is currently experiencing swift demographic and socioeconomic transitions, including a rapid epidemiological shift from infectious diseases to NCDs. 1 Between 1990 and 2010, the mortality rate from ischemic heart disease increased twofold in Albanian men and women. 1, 2 Mortality from ischemic heart disease in Albania is the highest in the South Eastern European region. 1, 2 Hypertension, a major CVD risk factor, is highly prevalent in Albania, especially among older adults whose proportion in the population is steadily increasing in line with global trends. 1, 3 Hypertension is the primary driver of death and disability in Albania. 2 In the past two decades, the mortality rate from ischemic heart disease attributable to hypertension doubled. 1 Nevertheless, hypertension awareness-e.g. knowledge that one has hypertension, which is predicated on diagnosis and adequate comprehension of that diagnosis-and control-e.g. successfully managing hypertension once diagnosed-are notably low in Albania, 4, 5 even though adequate hypertension control reduces the risk of CVD dramatically. 6, 7 Achieving hypertension control is an important health system goal given the opportunities for reduced disability and premature death.
While average blood pressure values have declined in nearly all European countries since 1980, Albania has experienced an increase in mean systolic blood pressure over the same timeframe. 6 There is wide acceptance that adherence to modern guidelines for the detection/treatment of hypertension has contributed to reduced hypertension levels in Western Europe. 6 Yet, even in Western Europe, control among diagnosed patients appears elusive, with 30-50% of patients achieving hypertension control. 8 There is a clear need to better understand risk factors for inadequate hypertension awareness and poor control, especially in Albania.
Research on correlates of hypertension prevalence and control in Albania is largely limited to individual and behavioural predictors. 4, 5 Behaviours are influenced by social norms 9 and other factors such as interpersonal relationships and community resources may also influence hypertension awareness and control. For example, social network ties and community integration are associated with hypertension-related outcomes elsewhere, [10] [11] [12] but understudied in Albania. Yet, social factors and community connections have been demonstrated as important to health outcomes in the Balkan region. 13 To better understand barriers to hypertension awareness and control in Albania, it is necessary to characterize broadly risk factors for hypertension from the individual to community, particularly given Albania's unique political and social history. This approach can support the successful targeting and design of impactful public health programs. 14, 15 Guided by the socioecological model, 16 this paper examines the association of factors, ranging from individual characteristics to social and community factors, with hypertension awareness and control in Albania. Our objective is to quantify the contribution of a more diverse set of predictive factors of poor hypertension awareness and control in Albania than previously studied. We are particularly interested in the contribution of individual-level risk factors when social and community factors are also considered in predictive models.
Methods

Data source and study population
This study analyses 2012 baseline data from The International Mobility in Aging Study (IMIAS), which is a population-based longitudinal study conducted in five sites globally, including Tirana (700 000 inhabitants), the capital city of Albania. 17 A detailed description of the study, including information about the study sites and cohort is available elsewhere. 17 IMIAS randomly recruited equal numbers of community-dwelling men and women, aged 65-74 years, from the population registered at neighbourhood health centres in Tirana (N = 393). Over 90% of older adults in Tirana are registered at a health centre and the acceptance rate was 90%. Those with cognitive impairment were excluded from the study (one person in Tirana). 17 Informed consent was obtained from all individual participants.
Interviews were conducted at participants' homes and administered by interviewers trained with standardized protocols. Additional procedures included taking the participants' blood pressure and anthropometric measures, as well as a blood draw. 17 Participants were also asked to bring the containers of all medications they were taking. The interviewer then recorded the medication names and a trained pharmacist coded these according to their approved uses. 17 
Conceptual framework
In the socioecological model, individual-level health outcomes, knowledge and behaviours are influenced by interpersonal (e.g. family, friends), organizational (e.g. health system), community (e.g. neighbourhood safety) and policy levels. 16 The socioecological model is well-used for studies of many health outcomes, including the understanding of factors predicting chronic disease.
14 This model is particularly relevant to our work, as research from diverse locations demonstrate that social and environmental factors are strong determinants of older adults health. 18 Importantly, the well-recognized role of social and community context in contributing to chronic disease among older adults is understudied in South Eastern Europe.
Measure of hypertension awareness and control
Blood pressure was measured three times with a validated automated blood pressure device after 5 min of rest. The mean value of the second and third blood pressure measurements was used in the analysis. Clinical hypertension was defined by a measured blood pressure of !140/90. Self-reported doctordiagnosed hypertension was recorded based on an affirmative response to the question, 'Has a doctor or nurse ever told you that you have high blood pressure or hypertension'. Self-reported hypertension has been validated in a number of studies and is highly specific (e.g. low probability that non-hypertensive persons are classified as hypertensive). [19] [20] [21] We compared (i) controlled (no clinical hypertension, but self-reported hypertension), (ii) uncontrolled (clinical hypertension and self-reported hypertension) and (iii) undiagnosed/unaware of hypertension (clinical hypertension, but no self-reported hypertension), with (iv) no hypertension across factors from the socioecological model (described below). Table 1 
Risk factors informed by the socioecological model
Individual level: chronic conditions (diabetes and obesity), sociodemographic characteristics (sex/gender, education and income sufficiency) and health behaviours (smoking, alcohol consumption and exercise). Participants were coded as having diabetes if they responded affirmatively to, 'Has a doctor or nurse ever told you that you have diabetes, that is to say, high blood sugar levels?' or if they were taking medication for diabetes. For obesity, a BMI of !30 was considered obese. Education was self-reported based on the question, 'What is the highest level of schooling that you have completed?' and dichotomized into post-secondary education, yes/no. Income sufficiency was self-reported according to the question, 'To what extent does your income allow you to meet your needs?' Participants were coded as having sufficient incomes if they responded 'Very well' or 'Suitably'. Participants who reported that they currently or formally smoked were categorized as smokers. For alcohol, those who reported ever drinking were coded as consumers, all others as not consuming alcohol. Finally, the amount of exercise engaged in by the participant was estimated using a validated computer animated assessment tool called the Mobility Assessment Tool for Walking-MAT-W. 22 The tool assessed walking for leisure, as well as other purposes (e.g. transportation). We dichotomized the estimate into 60 min/day, yes/no.
Interpersonal: Social network ties and community integration are associated with hypertension-related outcomes. [10] [11] [12] These factors were assessed according to the level of social ties-partner, children, family and friends-reported by the participant using a validated social support and social network scale. 23 We dichotomized responses into high social ties, yes/no.
Institutional: These questions relate to the participants' access and utilization of health care services. We recorded whether the participant had a usual source of care based on the question, 'Do you have a regular medical doctor or clinic for medical care? Yes/No'. We also asked, 'How many times have you gone to the doctor in the last year?'. Finally, we recorded whether among the medications presented to the interviewer there were containers of antihypertensive medications. Community and environment: We enquired if the participant engaged in religious activities, attended community or recreational centre(s) and/or was a member of a professional association. If the participant reported any such activities, this was coded as yes.
A community barrier scale was employed based on explanatory and confirmatory factor analyses on eight items related to local community from the Home And Community Environment (HACE) scale. 24 Three items-parks/walking areas that are easy to access and use; safe parks/walking areas, and places to sit and rest at bus stops; parks, or other places where people walk-loaded into a single factor. 25 If a participant reported lacking one or more of these community attributes, he/she was assigned a score with the sum of the items ranging between three and nine. The higher the score, the more perceived barriers. Similarly, a safety scale was developed using explanatory and confirmatory factor analyses on 10 items on perceived safety developed by Sampson and Raudenbush. 26 The final perceived safety scale included eight items with possible range of 8-24. 27 The higher the score, the safer the participant perceived his/her community.
Statistical methods
We compared hypertension diagnosis/awareness and control across factors from the socioecological model. Factors were first compared across hypertension groups using chi-square test for independent proportions. All factors with P values of 0.20 from the descriptive analyses were included in multinomial logistic regression models (an extension of the binary logistic model). In our analysis, non-significant factors (only 2-exercise and strolling shops/store) were removed one-by-one. Education was entered into the semi-final model based on theory. Analyses were completed using STATA 13.0 (College Station, TX).
Results
Most (n = 282) participants reported doctor-diagnosed hypertension, and 59% (n = 234) had clinical hypertension as measured by a validated automated device. Sixty-eight (17.3%) participants had no hypertension, 92(23.4%) had controlled and 190(48.4%) had uncontrolled hypertension and 43(10.9%) had undiagnosed hypertension (table 2) . Among those with diagnosed hypertension (controlled or uncontrolled), nearly all had antihypertensive medication in their home. A notable percentage of those with no or with undiagnosed hypertension also had antihypertensive medications in their possession.
Factors that were statistically significant (P < 0.05) across study groups in descriptive models included, at the individual sociodemographic level, income sufficiency and exercise. At the interpersonal-level, strong social ties with friends varied significantly. Reported annual doctors' visits varied significantly at the organizational-level. Access to care was very high across all groups. At the community-level, strolling shopping areas and high-perceived neighbourhood safety varied significantly across hypertension groups. Interestingly, there was low participation in religious activities (10%), community/recreational centres (6%) and professional associations (6%). Comorbidities were associated with hypertension as expected.
Results from the multivariable models (table 3) reflect those in  table 2 ; however, strolling shopping centres and exercise were no longer significant and were not retained in models. 
Discussion
This study demonstrates that hypertension diagnosis/awareness and control are urgent issues for older adults in Albania despite strong access to care and high health service utilization. About half of study participants had uncontrolled hypertension and 10% had undiagnosed hypertension. Social and community factors associated with hypertension awareness and control in Albania were both expected and unexpected, highlighting the importance of this theoretically guided work in this unique context.
Older adults with high support from friends were significantly less likely to have uncontrolled and undiagnosed hypertension than those with lower support. Similar results have been observed in Canada, where high friend support in older adults was associated with better self-rated health. 28 Results from a population-based sample of older adults in neighbouring Kosovo also reported that participants who had contact with friends had a better self-perceived health status. 13 Neighbourhood-level safety was also associated with hypertension awareness and control. These findings are congruent with research reporting associations between cohesiveness and connectivity in the social milieu and health outcomes as diverse as obesity, smoking, resistance to the common cold and health care utilization. [29] [30] [31] In many studies, social support, community and network ties have been associated with successful ageing; that is, ageing in the absence of chronic disease and disability, with high cognitive and functional ability and active engagement in life, 32, 33 but the types of social support associated with better health outcomes may vary according to social context and not all social ties may benefit health. 28 While cross-sectional data cannot make causal claims, our findings, taken within the context of the broader literature on successful ageing, suggest that interventions based around social capital, particularly those that build and/or leverage friends' social support and neighbourhood safety may have potential to improve hypertension awareness and control. 30 Unexpectedly, we observed that those with high support from children were more likely to have uncontrolled and undiagnosed hypertension than those with less support. Some argue that Albania's communist past resulted in low levels of trust directly affecting the number of associations outside the close circle of family, kin and acquaintances. 34 Although under transition, Albanian society retains strong traditional influences and the family structure and 'familism' remain important components of society. Children's support may be taken for granted, while building and/or maintaining other friendships may specifically represent better social ties, less isolation and more independence. In a Canadian study of older adults that observed no association between family support and self-rated health, but a positive association between friends support and better health, the authors concluded that friends may be associated with leisure activities, while family ties may lead to unwanted responsibilities and potential conflicts. 28 To achieve friends' support in Albania, an older person may need a certain capacity of social adaptation and interaction. Thus, greater 'friends support' may reflect more successful ageing.
Another explanation for the unexpected association between high support from children and uncontrolled and undiagnosed hypertension may be that declining health generates a higher need for care. Sicker individuals may claim their children's support based on traditional values in which this support is expected. Thus, children support in this context may not represent an indicator of successful relationships in ageing, in contrast to the friends' support variable. While this unexpected finding highlights the importance of social 28 While the measures of social support employed in this study were validated in middle-income settings, 28 these were not validated specifically in Albania.
A key strength of our study was the consideration of community and social variables along with the more commonly studied behavioural and personal risk factors for hypertension. When social and community context were included, behavioural correlates were poor predictors of hypertension awareness and control. In particular, exercise was not predictive once community and social factors were considered. As behaviours are strongly driven by social norms, considering upstream community and social factors with public health approaches to disease prevention and control are critical.
We do highlight key individual-level factors that persisted in significance after other factors were considered. Those with insufficient incomes were more likely to have uncontrolled and undiagnosed hypertension than those with sufficient incomes. Previous work with this sample only explored associations between comorbidities and behaviours with hypertension status 4 and thus, missed important determinants of awareness and control that were captured by this research. In fact, the previous study statistically adjusted for income sufficiency rather than explore it as correlate of hypertension status. 4 Results from this study suggest high access to care in Tirana. From a programmatic perspective, health professionals may need to manage more intensely patients with low incomes and work carefully with them to address treatment adherence barriers. Cost is a well-known barrier to medication adherence and chronic disease management. 35, 36 Improved doctor-patient communication and/or access to trusted, high quality health care may also be critical. 35 In a related finding, those with undiagnosed hypertension had significantly fewer annual doctors' visits than those with no hypertension, suggesting that not all patients received optimal care. Also, we found that many participants in the no hypertension and undiagnosed categories had antihypertensive medications in their possession, raising concerns about poor communication to hypertensive patients of their diagnosis. While self-reported doctor diagnosed hypertension is well-validated elsewhere, [19] [20] [21] some participants in this study may have misunderstood/misreported their hypertension status to the interviewers, especially if their cognitive function was declining. If all participants with anti-hypertensive medication indeed had hypertension, the hypertension prevalence in this sample would be 91%. Data from this sample of older adults in Tirana suggest that hypertension is essentially ubiquitous, highlighting a significant need for public health and medical intervention.
This study has many strengths-including in-person hypertension measurement and comprehensive social and community factor assessment-and some limitations. We study hypertension in an urban setting; other locations may have distinct patterns. Given Albania's unique history, there may be strong cohort effects. Still, findings of distinct roles for factors within the socioecological model are likely informative to other locations, especially those also experiencing social and demographic transitions. As previously stated, the relationships from cross-sectional studies are not assumed to be causal and are susceptible to reverse causality. For example, we cannot exclude that different levels of health status affect individual, interpersonal, institutional and community factors.
This study provides new insights about social and community risk factors for inadequate hypertension control and diagnosis/awareness in Albania. We provide evidence to help direct public health interventions and policy around hypertension specifically and also identify new hypotheses to consider in future research. 
Key points
Hypertension is the primary driver of death and disability in Albania, but hypertension control is poor and the risk factors for inadequate management are insufficiently examined in this context. The socio-ecological model can be applied to identify a diverse array of factors associated with hypertension awareness and control, thereby increasing intervention opportunities for hypertension management. In this sample of older adults, income sufficiency, ties to friends and children and neighbourhood safety were all associated with hypertension diagnosis/awareness and/or control; in contrast, no behavioural factors were related to our hypertension outcomes. Programs and policies targeting a variety of risk factors, especially in and above the individual, may result in better hypertension control than a continued focus on behaviour.
The studies had varying methodological weaknesses, including crosssectional design, potential selection bias, [4] [5] [6] [7] incomplete follow-up, 6, 7 no separate estimate of mortality, with potential misclassification, 5 potential misclassification of dog owners 8 and limited generalizability of the findings to the general population in the studies of patients. [4] [5] [6] [7] To address the limitations of the early studies and the discrepancy of the two more recent studies, we examined the association between dog ownership and overall mortality from objectively collected information in a nationwide register-based study.
Methods
We examined the association between dog ownership and mortality in a nested case-control design using data from national registries. Since 1968, all residents of Denmark have been assigned a unique personal identification number allowing linkage among the Danish registries. Since 1993, it has been mandatory to register dog ownership in the Danish Dog Registry, which contains information on the dog as well as name and address of the owner. Dog ownership was defined as ever being registered as a dog owner in the dog registry. Of the 1 223955 people in the registry, we identified 865 371 dog owners (71%). The study protocol was approved by the Danish Data Protection Agency (file no. 20185-41-4424). Approval from an ethics board is not required for studies involving the registries used in this study, according to Danish law.
Further information, on vital status (alive, dead), marital status (married, unmarried), education (basic, medium or higher) and income distribution as numbers of people in quintiles was obtained from the Danish Civil Registration System, the Population Register, the Register for Education of the Population and the Register of Income Statistics, respectively, which are all considered virtually complete and are updated annually.
Study population
We included all 45 864 Danish citizens over the age of 18 years who died in 2015 and a control cohort of people who were alive and were Dog ownership and mortality
